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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a semiconductor 
integrated circuit device provided with an output circuit 
that can stably generate a low amplitude signal. 
SOLUTION: A current adjustment MOSFET is added to 
each of a plurality of output circuits of a low voltage 
differential signal LVDS configuration, one of them is 
used for a dummy output circuit, a termination resistor 
connects to an output terminal to generate a high level 
and a low level, they are respectively compared with a 
high level and a low level of a reference output, a control 
signal of the current adjustment MOSFET is generated 
to obtain a desired output level and the control signal is 
fed to the current adjustment MOSFET of a plurality of 
the other output circuits respectively to adjust the 
current automatically. 
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[it** i ] «as«E«(-»»t e>nfcss i cojeaafflK 

MOSFETh 
' EK^«jfi«ffi«J^Kft btltzm 2 OS«J«MO S F 
ET^ 

±ESJl i:JS2 0j&«ittjRMO.SFETOlWtC|9;«te> 

tizm i <z>ttsMf^Mt^i i cocmo s mxmti 

±E*1 i:»2 0S«SBaEMOSFET^MiC|9:ite> 

©tHAfll#Sr**-*-5lB2©CMOSaa*lElBi:, 
±IEfg 1 2 OttlSMO S F E T |£-tn«x3fc 

I1MO SFETB»i^64« ^^/H6«4 

LTffii^-CiEIBi fc*2©U**^MW5r:6<0 
fitt«cSixfcJ|»»«a:«r»KL, ±ESBl coffin ESS 

«**Sim£-t2\ ±IE^2(Z>ffi^{HlgS{C e t <9 -bl£m2<^ 

#^ u^</Hc#JC Lfclg 1 ^S^JE i SrSS 1 ^)Jtl^ 
u^HcttS J: 5 ^±IEJB 1 ^fWSMMO SFET 

# n ?7 LTtm 2 ^sssttjE t*m2 <n\m. 

ess-cm:® Lx±iEm 2 <d (DmjEtmmcom^ 

w</Ww#5J: 9{-Jtie^2(Dm^^^MOS F ET 
*r««li-*K 2 <^*JWfS-?-*?g^6«l»IslJ»i: SrK 
it, 

±ElW«SKK±9*rtSnfc±fiJISl 2 

#Sr, ±E^5-U3*IsIKSrl»<tea>ttS*IsIKJcttitb 

*i*:±EJB 1 £ IB 2 ^flll^MO SFET ic^jfe L 

lit** 2 ] »** i icisv 

±E£5l £^2Z>S»tSMifl§MOS FETIi, 2 it (DM 
±EfW«lHlKfi, »i i^^ttotffr^EKSrffi 

osfet^- MiWI&SftSfco-efcsr 

[It** 3] ft** 2^*51^ 

±EaMi|E»gtt« 

it i ©»frctt±E* i ^itKiHjgs^^m i <d* ? > ? 
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[H]K^U ; m2co^ij7>^|Ei^(c i K) 

m 2 cDtbfrm±iEfg 2 <©jttRia»atf * 2 <z># ? 

IslBX * l > * EUSlc <t 9 W u^/K^) u^<;u 

<t 'hms <D»fts-m_LE» l ^ItttHKX^* 1 
<E>;*7 C^^IUBKJ: 9>»^ u-^yu^u^yuWfixiiiE 
$ 2 ^ifci&lHlSS&tflf! 2 (D%?>*\Eimc£ 

[It** 4 ] ft** 2 121*51 vt, 

±E»*»»tW:, *©*jKfc±Effi*^#^>r w</u 
ft'® t i" S 4^4^ff I1INMML 

[It** 5] lt**4^i3V>r, 

±EMWeIKH:, 

_Lf£Jg l <Dttm®ftRTfm l ^v^lfilKicJ: 9 W 
u-vwd u^ISt JilEM 2 <BittMHl&XtJ<!R 2 

[XHOBHttK?]] 
[0 0 0 1 ] 

SSBtwBBL^ #CLVDS (Low Voltage Differential 
[0 0 0 2] 

5S*«#eai*S:i: UL VD S^SfcSo -COLVDS 

»4 0 0mV©i 54tt«*lHlift5. ^**^SIeI 

40 ^tL^)o 

[0 0 0 3] 

[0 0 0 4] tt««fll#«rft£n^ 
50 f*HBBd*e>WbM-*«)-e*>5 5o 
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[0 0 0 5] 

lElK^^iX^ixmSSPfifflMOSFET^^DL, -to 

^^^te^^^ffi^lHl^^mMI^SffiMO SFETC 
[0 0 0 6] 

os (hsimso) muBitet<omk&ffiic£*) s 

BBI-tt, ^^L^^fr^SllEJK^BL S I (Do 

gl^L S I t Lti^St S*L6A*H**^>*^lHl»tt 

[0 0 0 7] «S(EPSISElHlBt-fflv^bn^# r 5--m*lEll8 
li. Pft>^HMOSFETMP10i:Nft>^ 
/I/fMOSFETMN 1 O^b^^Sl WCMOS-f > 
^[HlKi:. Pft>^HMOSFETMP2 0i: 
Nft^^^lMO S F E TMN 2 0 frbK Z>M 2 CD C 
MOS^f tss< — ^[h]£§ k , riXbW2o^)CMOS^ > 

* EB<B»fM**:»*-*- S«»E*lHlBa» bm& £ 

«aEaRisiKtt, -toy— h^3E*tt(ciaBo»* 

ft>^HMOSFETMP0 0i:, 

aSi IT Wt^Nf t >^HMO S F E TMN 0 0 

OPft^iMOSFETMPSl, MPS2£, 
Nft^/UMO S F E TMN S 1 PMN S2^i 
;ilbOMOSFETMSUMS2MM 
Nl<tMN2te. »K#JPfi£*l&^a*> -t*l«X2ili<0 
MfrZKoX 5l-*^iMXasi*f2 0<fc 5\z.»AtSti 

So 

[0 0 0 8] ±IECMOS-f ^-^EiBOttS^tt. t 

*©CMOS^>^- ^ESS (M PlOdrMNIO) O 

a§LT{iii;£OCMOS-Y (MP2 0iMN 

2 0) *>y- hi:MSti5 e noJt*WT?tt, A*tf 
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«JlS*ix6o tixSfe, -*<z)CMOS^ w^-^tsl&o 

N^ y^/l'lMO S F E TMN 1 0 &*->#Wibt£ 

VOLJ&saj*S*U «(DCMOS>fy/^^(p]^P 
ft^SMOSFETMP 2 0 ft 
•to Vj&s^SftfcUAa^tett'M* u^vo 

[0 0 0 9] ±K^>f ^tti^VOHtt, y^w^ 
l^>pf/SLfcmiEV l £8^®ffi£-f Sir^EKSA l 

coa^) sn, t-±iesje v 1 i o WEifc»as 

^■iSLfcmJEV 2 SrSJpmEEiri-ft-feV^iaBS A 2 O 
A^ey&^^u rr-e_LSESiEV2 k<D9S.itm*ft 

to6o SftlBLVDSa^SB-eii, ±IE«EVltt 
1. 3 5 VttlRJtSi'U _hf£«JEV 2ttl . 0 5 V|;iR 

[0010] fllifi, MO S FEWPt^<7^^ 
$:%JtLT > ilE^f IMO S F E TMP 0 0 

n^«siE-eti, ±i£W u^aiAvoH< 1. 3 5 v 

o£ 5twRJt£;h/C:fc3 0. ±1En * u^/uofcBAvdL 
>1. 0 5 3 ^IS:^^tL6 e rixlcatJtLT, # 

^^^(hIJIcounti^ WJHfl[^**:fl[o^-— /n 

i^ssnm* s p 1 k s p 2 ds^tc/N-r u^k:$ 

rt, Pf^r^;ulMOSFETMSltMS2tt*l: 
^-7«ffiT?fcS 0 ^?>^[sl8COUNT2l^ SDBHB 
as*/h«0;*--^ 0 t-R^ £ ixm^J SNUSN2 3** 
tdn t> W</M£S*U NftV^lMOSFETMN. 

[001 1 ] MWisi&coNTtt, ±.m<o£ ?\zjjiy> 

^[ElBCOUNT 1 KOUNT 2 SrWJBttlB^Kt 
Ls «HMEftf£«r??5. *l©Hm, * 

^^IhIBS A 1 OU*^#J5LT;fr *>*®KCOUN 
T 1 ftttZo Zti\c£*) s tfftlt 

3**1 1 1 0 Oi 5 lC»4?U tti^m-i-S P 1 On £ 
U^H:J:5MOSFETMS lM>ttit:$tl^ 0 
Ztl\Z£*) y MOSFETMSl*>P)l ^Hltl^S 

*{H]&SA 1 Otti^UlJ: 0;&*>*{s]|gCOUNT 1 tfS 

{fcU MO S F E TM S 1 ^ 1 7ft|CM S 2 

-</^VOH£i#*:£l2:£o 
[00 12] fcLfc. IOi:^t)ttl^U^VOH<V 
l*b, i?>*0fgSAlOffi;^l;iJ;9#?>*E&C 
OUNTl^-loy^>»lMm\ tt»fl[^0 
0^)J: 5 IcXfLU MOSFETMSUMS2^y 

u-</uvOH^if^:^ii:So r<o3Hft«-Ctt, 2ooP3 
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*0 2 I^l^SrftoMO S F E T tffil^T 1 6 « 9 CO 
MSmX*«J&U V0H>vil:4ofe*jS-e*!^ 
^ESSCONT 1 Oftf^SrffJhSiirSe 
[0 0 13] »J»EKCONTIi, fE2<D»b^Tii, ir 
ISK S A 2 CO fcfcj^ L T # £ > * [§Ifg C O U N 

'^0 0d^0 1 co£ JI^U tfiMf SNIOW 
U^/Hdcfc "9MOS FETMN 1 j&^^JRflSri $*l* 0 
wtLt-<t 9 , MO S F E T.MN 1 frb 1 OKSmXftS&E 

n5i 5K:S;h,SG>-c, ttJ*u^</^voLdsfiTi-6o 

tLtx !Ott©ttl*U^VOL>V24b, ir> 
^ [El & S A 2 CD fcti * \ Z £ V * > * © 3£ C O U N T 2 

YfcU - MO S F E TMN 1 ^t7fti[:MN 2 ri^^tfc 

[0014] tit, rco<Jr# tffi^J^/>VOL>V 

OUNT2dS+i©r^7 f tf*»ff*rffv\ fHRflWSi 
l^i^Cttl, MOSFETMNliMN2^ 
tttCiot^ 3 <E>Hlfi«Stt(D J: 5 ^*iP**TttJ* 

ilMO s FETtffi^r^s^ HRjciifiaj^.ti4ffl 

§(7) 2l^l^$r^oMO S F E T^fflV^ 1 6 il 5 co 
■M*Sr»J*U VOL>V2Wo^ST^?> 
^0^CONT 2<©i6f^Sr#jt$^:5 0 
[0 0 15] ±mttitl®6 I F<Dmt}U<</UVOHk VOL 

tti*VOLOU^</HIIS»f^tCjto-C, VOHW^r 

Hl8CONTltt:±IE«SlO«-*|I*r««FUT*5 9, ^ 
C0i:#^ U^tt5*VOH<VlT^-6^^, VO 
H> V 1 ldftS*-C^9>W-«Wi^«rf¥fo*a 0 

[0 0 16] J£*T\ ^IftfeSIoj'^tHAVOL 
icov>Tt, ±iaJB2 05»^«E#Srfir5J:5Jwi-St 

[0 0 17] ±i£coJ: 5**1>>^IhIISCOUNT 1 t 
■COUNT2T«^tlf:tfWil **l«X<0J&*> 
^[eJB&COUNT 1 kCOUNT 2<DW}flr&W±£ltb 

*ia*fcwi:«j*^*nfeUAisiiiDOB 1 -dobn 

OSfJcS-J-ftlMEfflr-^S P 1 , SP2RVSN1, SN2 
tltfflP^5o wix^cOtti^tElSSDOB 1 -DOB 

Nil, «ti4CMO-sy- hrw^-eis^ntrts 
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tts^i-^t^poi-DONSrStt-c, *n-en^# 

JSS't'Sa^fiB^D 1 T, D1B-DNT, DNB^^S 
ft£^£o Itl^MWlT, D1B-DNT, 

[0018] ±iaco <fc 5 'tttoftits mm&Amcft 0 r 

lc±BH«E«iff*rfT5 <fc 5 l:t5t©T*ottJ:v\ 
*^>^[H]KCOUNTl^COUNT2 

(u/d) mYE*?ro h<o&m^% 

??38&»^M#B#U:vOH>V 1 coi:#i^iiffiriEi: 

tt»ffttvoH<vi*-etf^tiSo Sfc, 
H»l:vOH<V,i co£ tfcttMIEWWK- 1 co^* 

9, Ui*«-?-VOHH, S^fEVl^^'iKlTilE 
««MSMO s F ET©*/hPMit^#jCLfclW« 
E^AVirf^i, ttS^u^^voHtev i ± A vco© 

[0 0 19] ±EI^*l^j7y^IsIBCOUNT2 0» 

icttjjME* met;!- 1 coyv>%mw)fttimfrfrz>o z. 

O^^VW'fBc«ifp«:VOL>V2*-efi l *)ix5o *fc, 
KMBMffliMK: voL>V2cot# KcttMHEffMRC: 

+ 1 COT ^tfftttft^V O L < V 2 K*S4^fi:;b*L 
So tttfjfflfl-VOLW:, «*«JEV2Sr*-Ww 

LT±iE««tpSMo s f ET<Dm^mmm.mzttfcL 

fcfJ3fi«EE£A vt-fZk, tti^W^VOLtV2± 
[0020] H2l:tt, ro«Wic«s¥a«**«lilK 

u^v O H t mt) * r> u^<jv v L O «r-t ix^ixSfS 

im<DW\tfF\Z& *) mjjs^ 1/^VOHiVOLOiS 

[0 0 2 1 ] wco^j-eij:, -»©U***IBWH:tf 
5 0 Q<5oi^^T. *<0+j»«cfl|» 
u-</uco + 'L>mJE> ^Jxii^l. 2VSrMt5t^-Cfc 
5c rtL{cJ:0> WWUBKCONTfl. ±U<D£?{z# 
^7>^lEl5&COUNT liCOUNT2 $:«0SS^fi|icK 
5£U fBio»fp-cli, ^^^[eIKsa 
LT^^^^CbJSSCOUNT 1 ^y^Vft^ctlj^^tT^ 
ir>^0g§S A2cOdbl^iC*frt;Lr^^>'^tHlSSC 
OUNT 1 7&mtoft*'<jt>^Z> 0 

[0 0 2 2] V , ^7 r>y^@SSCOUNT 1 
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4>U ffi^f^S P 1 <^n £u^yM;Lj: 9MOS F ET 
MSl^t>W-^tls MOSFETMS 1 d^fc 1© 

*sJt*i- So.fcLt, ro£#C0til*W <;UVOH< V 
1*6, -fcV^lsIBSAKaaj^tcJ: 9#*>*Ie]S&C 
OUNTias-l©^vW-*»f^4:1Tv\ tffttt^O 
1. 0 0<DX ^iCjjRi-SGftU VOH>VlC4ot 
^T^^^lHlKCONT 1 (Oft^SfltJh-fSo 
[0 0 2 3] WJIBlSKCONTte, _bE»l<Dftfls<0;& 
!>^*ia»COUNT20fM«Hz*5V^T, WBTOBHctf 
««S: 0 0 3&>fo0 l<OJ:5t-i«*P*-fr, HiMfSNl 
<DW U^;H:J:»)MOSFETMN 1 Sr^^ttffii- 
U MO S F ETMN 1 1 <DW&9M&9LtlZ £ 0 

2 0U*lwJ: D^V-^IeIBCOUNT 2^+1 <T>7 y 
^tHWbff*:m\ «-*«dsi 0. 1 i©i5i:«ftl: 
3Efl:U VOL<V2^*ofcP#^T^^>^lHlKCO 
NT 2 0»^flcjh't"So rcr>£5t;L> 2 0^1/^ 

/i/VOHivoLi:*flRl^«»Slx5riJc:J:5, ¥ 

[0 0 2 4] Bl3twli, Z<D&WlZi&Z>¥m»Mm\B]m 

n^o nn (a) &tev*-c, ^ia0?sgiLs 

LT¥Xtt*flHsIBtt1ELS I 2©*«iBIB^6*SX 

0 OQ 6ftT*5 5, ±E¥*tt 

^StsIBSeL S I 1 <Bffl;fi[Ej»J&>fc»4mAOJ: 5* 

omv©i54A*«we*6ii, tti^^m#mm 

0^fLS I 2 0il»lHll8d^/j:SA*lElB-C$(i- 

[0 0 2 5] 03© (B) twtt. ±E«#fi2!fc-?5S£ 

Bl-iSV^TWU t±i*0^^Nf ^y^^lMOS FET 
TOtED^'^lt, B^o^l/^ftl, OV 
SSfcftt), *tl\C0. 4V (4 0 0mV) c£>ff-^mJ3E 
^St5©t tttfJW u^MiiKj l . 4 VSSC4 

l. 2V©i5ft l t , A«E*r**i"awi:JcJ:9, 
tilAVOHiVOLSrS5J;5l:tS:HS-e#5 0 ^ 
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HI 2 0W6«-eKW Lfc «fc 5 tWIBt? l^tS^l:u 

[0 0 2 6] ±IE|Ojl*«^e>»6>ix*f^ffla*tt, T 

( l ) lvd SttrtoVftoaMnBtc^nehtttt 
HSJBMOSFET&ttJDU 1 £ocoy a* 

^/WC* 5 ± 5 «w±K«8ttPSEJBMO S F E T ©WJflBffi 

*®B^«ge«isfflMo s f e t ic^n^Mfc^ ur g 

[0 0 2 7] (2) ±Ei3t«8fflMOSFET«:2 
[0 0 2 8] (3) ±B*J«gBfc:fcv^ $1^1 

4 U^/U<D U^/l*|«EXtt-bE*S 2 CDltiftlHlB&t5» 2 
£>-*[eIB{::<fc t) n 57 u-^^CDl^-</Hi^$r^TV\ 
m 2 ©ftflstfliJiEfS 2 otttfelelB&tfIB 2 <Z)# 
IfilBfci 9 n r> u^ilxiilEI l coitK 

lalBXtf* l <d#$>?\e\&\z£ v);^ I/^/kdi/^ 
WS£fTi\ />*< tt»3(0»fp-Ctt±EJSi<0M:« 
[ElSg&t^ 1 57 > ^ [eIBU: J: «9 W U^KD 

[0 0 2 9] (4) ±B»iSSSl(C^3V>r, ^O^^ 

^tte<, f&m-mmmmwiftzft 

[0 0 3 0] (5) ±EOJ:5*^«ffi3&s«*&Six 

*v«»TOtffliItrff b t b r £ S <h 
[0 0 3 1 ] K±*«8B#i0ftSiifc«?B*:*lt«lc 
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fcoT, UMBO* 5(-»«B«St{-**r5«i=ES:S«lH! 
RttStOTfeio lIHSfflMOSFETIt fflE 
4MOSFETSr«»SK(t, # ? [nJB£>:r = — K 
oTtiv\ rcoJ: 5l:SIHifflMOSFETr« 

[0 0 3 2] 

@K{c-tn-€ r n««EWI«ffiMOSFETSrf 5 t*PL, ^<£> 
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OSFETO«»«#Sr»«i-<5i:i:tl^ frfcZMW 

m^*t&<Dm&<Dmti®&<Dnmm&mMo sfeti: 
*ft?ft,w&^x&mnmmmzfto zh\z.x*)^ 

4 *^««WI»lHlB©tt©-||lfc«*»i-lHlKH-e*) 

COUNT1, COUNT 2—^7!?>^[sIK. CONT 
-»J»lfiIiS. DOB I, DOB2-DOBN-Hi^[Hl 
B> LOG-rt*fBSfcaiHlK, SA1, S A2—fe>^lHl 
MP 0 0-MP 1 1 - Pft^/UMO S F E 
20 T\ MNO 0 ~MN 1 l-Nf-y^iMOSFE 
T\ MPS1, MPS2-lffll^Pft^/HI, 
MNS1, MN S 2 -lIIIffiNf t >^/HMO S 
FET\ LSI, LSI1, LSI 2 •••4 fc »#2fc«lplg& 

mm* 



im3] 



03 
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